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Listing of the Claims: 

1 (previously presented). A semiconductor device tester comprising 

electron beam irradiation means for irradiating a semiconductor device as a 
sample under test with an electron beam while scanning the semiconductor device; 

a current measuring means for measuring current flowing through the 
semiconductor resulting from irradiation by the electron beam; and 

data processing means for processing measured data from said current 
measuring means, 

wherein said electron beam irradiation means includes collimator means for 
collimating the electron beam to a parallel beam and means for changing an 
acceleration voltage of the electron beam and wherein said data processing means 
includes means for obtaining an information related to a structure of the sample in a 
depth direction on the basis of changes of the measured current of said current 
measuring means caused by a penetration depth of the electron beam for the sample 
when the latter is scanned with different acceleration voltages. 

2 (currently amended). A semiconductor device tester as claimed in claim 1, further 
comprising means for moving said sample with respect to electron beam, wherein 
said electron beam irradiating means includes an electron gun and said collimator 
means includes a condenser lens for collimating electron beam emitted from said 
electron gun to parallel beam and an aperture plate having an aperture inserted into 
between said condenser lens and said sample for limiting a spot size of electron beam 
impinging said sample such that electron beam impinges an opening portion. The 
electron beam irradiation means preferably includes means fo r moving the sample 
unde r test with respect to elect r on beam in order to scan the sample with el e ct r on 
beam. 



3 (currently amended). A semiconductor device tester as claimed in claim 1, further 
comprising means for moving said sample under test with respect to electron beam in 
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order to scan said sample with electron beam, wherein said electron beam irradiation 
means includes an electron gun and said collimator means includes a first condenser 
lens for collimating electron beam emitted from said electron gun to parallel beam, a 
second condenser lens arranged such that said condenser lens constitutes an afocal 
system, an objective lens and an aperture plate having an aperture and inserted into 
between said first condenser lens and said second condenser lens for limiting a spot 
size of electron beam. 



4 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said electron beam irradiating means includes means for vertically irradiating said 
sample along a line segment passing through a center of a measuring region of said 
sample with electron beam having spot size smaller than an area of said measuring 
region and wherein said data processing means includes means fui u blainiug 
determines a distance of a bottom of said measuring region from a space between a 
rising and falling edges of a current measured along said line segment. 

5 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said data processing means determines an area of an unknown measuring region hv 
dividing includes aiia ealculaliun means, which divid e s a value of current produced 
in an sajd unknown measuring region by electron beam irradiation of said unknown 
region with electron bean beam under constant condition by a value of current 
produced in a known area of a measuring region of a standard sample by electron 
beam irradiation thereof with electron beam under the same constant condition, and 
obtains the area of said unknown measuring region being obtained from a resulting 
quotient. 



6 (currently amended). A semiconductor device tester as claimed in claim 5, wherein 
said data processing means determines a distance measured from one edg e to the 

other of said unknown measuring region by dividing inr.1iid .- A ,iku, ,i . ., i ... 

means, which divides the area obtained by said aica cdlculatiun means b y the ratio of 
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the circumference of a circle to its diameter and obtains to obtain a root of the 
resultant quotient as a distance measu r ed fr om one edge to the other of said unknown 
measuring r egion . 

7 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said electron beam irradiation means sets includes means for, setting the spot size of 
electron beam to a value large enough to cover a whole measuring region in the lump 
and wherein said data processing means calculates includes means for calculating a 
ratio of a value of current produced when a standard sample including a measuring 
region having a known area is irradiated with electron beam having the large spot size 
to a value of current produced when a measuring region of an unknown sample is 
irradiated with electron beam having the large spot size and calculates means for 
calculating an area of the measuring region of the unknown sample from the ratio. 

8 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said data processing means determines includ e s means for determining the value of 
current produced when a standard sample is irradiated with an electron beam having a 
known spot size as an amount of current per unit area of said standard sample. 

9 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said data processing means compares includes means for comparing a current value 
measured for specified co r respondingly to a p ositional coordinates for wh e n a wafer 
under test irradiated with an electron beam with a standard cu rr ent value to b e 
measured at the same positional coordinates of the for a w afer that is good A 

and sets a setting the kind of p rocess to be performed next on the basis of the result of 
the comparison. 

10 (currently amended). A semiconductor device tester as claimed in claim 1, further 
comprising a secondary electron detector for detecting secondary electron emitted 
from a surface of a sample under test, wherein said data processing means includes 
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cor r espondingly processing means for p r ocessing an amount of secondary electron 
measured by said secondary electron detector is compared with co rr espondingly to the 
result of measurement of said current measuring means bv said data processing 
means. 



1 1 (currently amended). A semiconductor device tester as claimed in claim 10, 
wherein said electron beam irradiating means includes means for vertically irradiating 
said sample under test along a line segment passing through a center of a measuring 
region with an electron beam having a spot size smaller than an area of said 
measuring region and said correspondingly data_processing means obtains includes 
means for obtaining a bottom distance of said measuring region from a distance 
between a rising and falling edges of current measured along said line segment by 
means of said current measuring means and obtains means for obtaining an upper 
distance of said measuring region from a distance between a rising and falling edges 
of the secondary electron detected by said secondary electron detector. 

12 (currently amended). A semiconductor device tester as claimed in claim 11, 
wherein said correspondingly data processing means displays in three dimensions 
includes means for thrc e -dimcnsionally displaying a circular pillar or a frustum of a 
cone having a bottom distance, an upper distance and a film thickness obtained from 
the information of the measured bottom distance, upper distance and film thickness of 
the measuring region as a bottom diameter, an upper diameter and a height. 

13 (currently amended). A semiconductor device tester as claimed in claim 1, further 
comprising tilting means for tilting a sample stage on which a sample under test is 
mounted , whe r ein said data processing means includes means for processing a tilting 
angle of the sample with r espect to el e ctron beam, which is realized by said tilting 
means . 
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14 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said data processing means stores includes reco r ding means fo r storing a current value 
corresponding to an electron beam irradiating portion obtained in a location of the 
sample under test having no dust, means for comparing compares the stored current 
value sto re d in said r e cording means with a current value corresponding to an electron 
beam irradiating position in a pattern portion of an unknown sample; which is the 
same as a pattern portion of the sample under test A and determines the means for 
determining existence and size of dust from a difference between a rising and falling 
positions of the current value obtained by the comparison. 

15 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said electron beam irradiation means sets includes means for setting a cross sectional 
shape of the electron beam such that it covers the whole measuring region in the lump 
and at least one end of the cross sectional shape of elect r on beam becomes is linear^ 
and said data processing means obtains includes means for obtaining the bottom 
distance of the measuring region from a distance between a rising value and a 
maximum value of current. 

16 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said electron beam irradiation means includ e s means for setting sets a cross sectional 
shape of electron beam such that it covers a whole measuring region in the lump and 
at least one end of the cross sectional shape of elect r on beam b ecomes linear and said 
data processing means calculates includes means for calculating a differentiated curve 
of current value with respect to a distance and obtains means for obtaining a radius of 
a bottom portion of the measuring region from a distance between a rising position 
and an apex position of the differentiated curve. 

17 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said data processing means directs the display of includes means fo r display i ng 
measured current values on a map corresponding to the measured positions. 
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18 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said data processing means compares includes comparis o n means foi comparing a 
measured value obtained in one of two regions on a wafer as samples under test with 
a measured value obtained in the other region as a reference value and extracts means 
for extracting a positional coordinates when there is a difference equal to or larger 
than a predetermined constant value. 

19 (currently amended). A semiconductor device tester as claimed in claim 18, 
wherein said electron beam irradiation means scans includes means f u i canning a 
sample under test with a linear electron beam having length substantially equal to a 
width of a wiring in a direction perpendicular to a lengthwise direction of the linear 
line and moving moves a scan position by a distance equal to the width of the wiring 
vertically to scanning direction after one line scan is completed, and said data 
processing means compares comparison means includes means for compaiing current 
waveforms measured as variations of current values with respect to electron beam 
irradiating positions in the two regions. 

20 (currently amended). A semiconductor device tester as claimed in claim 18, 
wherein said electron beam irradiation means scans includes means foi bediming a 
sample under test with an electron beam having size smaller than a minimum width of 
a wiring of the sample in a first direction and moving the scan position in a direction 
perpendicular to the scanning direction by a distance corresponding to the with width 
of the wiring every time one line scan is completed, and said data processing means 
extracts comparison means includes imaus for cxtiaUing, from current waveforms 
measured as variations of current values corresponding to electron beam irradiating 
positions in the two regions, instantaneous current values at centers of a rising and 
fallin S which correspond cor r esponding to the same pattern positions and compares 
comparing the instantaneous current values with each other. 



09/703,831 04870009AA 
Reply to office action mailed 09/23/2003 

21 (currently amended). A semiconductor device tester as claimed in claim 18, 
wherein said electron beam irradiation means scans i n clude* imam f ut ^aiuung a 
sample under test with linear electron beam having a length capable of irradiating a 
plurality of wiring lines of the sample in the lump in a direction perpendicular to a 
lengthwise direction of the linear electron beam and moves moving the sample in a 
direction perpendicular to the scanning direction by a width of electron beam 
irradiating a scan position every time when one line scan is completed, and said data 
processing compam u n means compares include* m e ans for eumpcuing c urrent 
waveforms measured as variations of current values for electron beam irradiating 
positions in the two regions. 

22 (currently amended). A semiconductor device tester as claimed in claim 21, 
wherein said data processing means mte.prat™ means foi e u mpaiing wav e fuims 
include* m e ans fui iiiligidling the waveforms and compares compaiing the integrated 
values. 

23 (currently amended). A semiconductor device tester as claimed in claim 18, 
wherein said data processing means integrates compam u n mean* inelud e * means fui 
integrating current from a rising edge to a falling edge of one pulse of a current 
waveform measured as a variation of a value of current from an electron beam 
irradiating position, and divides dividei m e an* fui dividing the integrated value by a 
distance between the rising edge and the falling edge of the pulse and compares 
mean* fui eumpaiing current values per unit area of the two regions obtained by-said 
divider mean* the division. 

24 (currently amended). A semiconductor device tester as claimed in claim 18, 
wherein said data processm? means compares compam u ii m e an* iuelud e * mean* fu r 
comparmg-positions of a rising edge and a falling edge of the pulse of the current 
waveform measured as a variation of current value for an electron beam irradiating 
position. 
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25 (currently amended). A semiconductor device tester as claimed in claim 18, 
wherein said data processing means compares c o mparison m e ans includes means for 
comparing center positions of a rising edge position and a falling edge position of the 
pulse of the current waveform measured as a variation of current value for an electron 
beam irradiating position. 

26 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said electron beam irradiation means scans so as to move includes main scan m e ans 
f or moving a sample under test with respect to electron beam and sub scans bv scan 
means for repeatedly deflecting an electron bean beam in a direction different from a 
main scan direction in combination on the main scan. 



27 (original). A semiconductor device tester as claimed in claim 1, wherein said 
electron beam irradiation means is capable of switching an operation mode between a 
first mode in which individual wiring lines of a sample under test are irradiated with 
electron beam and a second mode in which all of the wiring lines of the sample are 
irradiated with electron beam in the lump and said data processing means includes 
means for analyzing, every constant positional section, spacial frequency of current 
waveform measured as a variation of current value for electron beam irradiating 
position in the first mode and detecting a portion in which positional sections having 
the same spacial frequency continue for a constant time period and means for, under 
an assumption that a plurality of wiring lines are arranged in an array in the detected 
position, setting the electron beam irradiation means to the second mode and 
obtaining defect ratio in the lump. 

28 (currently amended). A semiconductor device tester as claimed in claim 1, said 
means for obtaining information related to the structure in the depth direction obtains 
includes means for obtaining a three-dimensional configuration of a through-hole 
provided in an insulating film by measuring values of current produced by irradiation 
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of an electron beam passing through the insulating film surrounding the through-hole 
with increased acceleration voltage. 

29 (currently amended). A semiconductor device tester as claimed in claim 28, further 
comprising means for tilting a sample stage having a sample under test mounted 
thereon th ere of , wherein said data processing means determines m e ans for obtaining 
th e thr ee -dim e nsional configuration includes m e ans for detecting whether a diameter 
of a throughhole is increased or decreased with depth rfrom measured values 
obtained when an electron beam and an incident angle of the electron beam relative to 
the sample are changed. 

30 (currently amended). A semiconductor device tester as claimed in claim 1, wherein 
said means for obtaining information related to a structure in a depth direction detects 
a includes means for d e t e cting deviation of a circuit pattern in an insulating film from 
a measured value of current produced by an electron beam passing through the 
insulating film. 

31 (currently amended). A semiconductor device tester as claimed in claim 30, 
wherein said data processing means evaluates wh e r e in said means for det e cting 
deviation of circuit patt e rn includ e s means for e valuating a deviation of circuit 
patterns in respective layers from measured values when a penetrating depth of 
electron beam is changed by changing acceleration voltage. 

32 (currently amended). A semiconductor device tester as claimed in claim 30, 
wherein said data processing means takes in further comprising means for taking in 
tmrinformation related to the circuit patterns from CAD data to obtain a position in 
which the circuit patterns overlap in the insulating layer. 

33 (currently amended). A semiconductor device tester as claimed in claim 1, 
wherein said data processing means corrects for a includ e s means for correcting 
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current component flowing through a capacitance of a sample under test; which is 
caused by irradiation frequency of electron beam or scanning frequency. 

34 (currently amended). A semiconductor device tester as claimed in claim 33, further 
comprising means fo r changing a r e p etition period of electron beam, wherein said 
electron beam irradiation means has a changeable repetition period for the electron 
beam and has a construction in which a pulsed electron beam is generated repeatedly* 
and said data processing means obtains and said co rr ecting means includes means for 
o btaining the D.C. component by extrapolation of current value when the sample is 
continuously irradiated with an electron beam from current values measured by the 
current measuring means when the sample is irradiated with an electron beam with 
different repetition period. 

35 (currently amended). A semiconductor device tester as claimed in claim 33, furthe r 
com pr ising means fo r switching scan spe e d of e lect r on beam from wherein said 
electron beam irradiation means is capable of switching a scan speed of the electron 
beam , and wherein said data processing means obtains co rr ecting means includ e s 
means fo r obtaining a current value when the scanning speed , which is z e ro, is 
extrapolated from the current values measured by said current measuring means when 
the sample is scanned by an electron beam at different scan speeds. 



